In the crystal structure of the title compound, [U 2 (NO 3 ) 2 O 4 (O 2 )(C 4 H 7 NO) 4 ], two UO 2 2+ ions are connected by a -2 : 2 -O 2 unit. The O 2 unit shows 'side-on' coordination to both U atoms. An inversion center is located at the midpoint of the O-O bond in the O 2 unit, affording a centrosymmetrically expanded dimeric structure. The U-O(axial) bond lengths are 1.777 (4) Å and 1.784 (4) Å , indicating that the oxidation state of U is exclusively 6+, i.e., UO 2 2+ . Furthermore, the O-O distance is 1.492 (8) Å , which is typical of peroxide, O 2 2-. The U atom is eight-coordinated in a hexagonal-bipyramidal geometry. The coordinating atoms of the nitrate and pyrrolidine-2-one ligands and the -2 : 2 -O 2 2unit are located in the equatorial plane and form an irregular hexagon. An intermolecular hydrogen bond is found between N-H of the pyrrolidine-2-one ligand and the coordinating O of the same ligand in a neighboring complex. A second intermolecular hydrogen bond is found between the N-H of the other pyrrolidine-2-one ligand and one of the uranyl oxido atoms.
Related literature
For the structural chemistry of uranyl(VI)-peroxido complexes, see: Haegele & Boeyens (1977) ; Charpin et al. (1985) ; Doyle et al. (1993) ; Rose et al. (1994) ; Thué ry et al. 
Experimental
Crystal data [U 2 (NO 3 Symmetry codes: (ii) Àx; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày þ 1; Àz.
Data collection: PROCESS-AUTO (Rigaku/MSC, 2006) ; cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2006) ; program(s) used to solve structure: DIRDIF99 (Beurskens et al., 1999); program(s) used to refine structure: -2 : 2 -Peroxido-bis[nitratodioxidobis(pyrrolidin-2-one)uranium(VI)] K. Takao and Y. Ikeda
Comment
The molecular structure of the title compound is shown in Fig. 1 . The uranium atom is surrounded by eight O atoms; two are at the axial position, as part of the uranyl cation, and the remaining six O from pyrrolidine-2-ones, nitrates, and peroxo which form a distorted-hexagonal equatorial plane. The peroxide unit shows "side-on" coordination and connects two U, i.e., µ-η 2 :η 2 -O 2 . The bond lengths between U and the axial O are 1.78 Å (mean), indicating that oxidation state of U is exclusively Ikeda et al., 2007 , Takao et al., 2009 ). Furthermore, the O-O distance is 1.492 (8) Å, which is typical of peroxide, O 2 2- (Vaska, 1976) . . A similar reaction was speculated in some of the former studies which also described incidental deposition of the uranyl-peroxo complexes [Charpin et al. (1985) ; Doyle et al. (1993) ; John et al. (2004) ].
Experimental
Pyrrolidine-2-one (2-pyrr, 0.11 g) was added dropwise into a hot ethanol solution (5 ml 
Refinement
All hydrogen atoms were geometrically positioned (C-H 0.99 Å, N-H 0.88 Å) and refined as riding on their parent atoms, with U iso (H) = 1.2 U eq (C,N). Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (6) C7-C8 1.523 (9) N1-C1 1.305 (7) C7-H7A 0.9900 N1-C4 1.465 (7) C7-H7B 0.9900 N1-H1 0.8800 C8-H8A 0.9900 N2-C5 1.321 (7) C8-H8B 0.9900 O1-U1-O2 175.6 (2) O8-N3-O6 122.6 (5) O1-U1-O3 i 90.6 (2) O8-N3-O7 122.2 (5) O2-U1-O3 i 93.5 (2) O6-N3-O7 115.2 (4) O1-U1-O3 90.0 (2) O8-N3-U1 176.9 (4) O2-U1-O3 94. 
